INTRODUCTION {#sec1-1}
============

Siliconoma is defined as a circumscribed tissue response to extravasated silicone accompanied by a foreign body-type giant cell reaction, histiocytes and brightly refractile silicone crystals.\[[@ref1][@ref2][@ref3]\] Frequently, these types of injuries are iatrogenic and are performed illegally by physicians or non-medical staff. Silicone oil injections can lead to several complications including calcification,\[[@ref1]\] granuloma,\[[@ref2][@ref3][@ref4]\] migration events to distant sites,\[[@ref5]\] autoimmune disease,\[[@ref6][@ref7]\] skin ulcers,\[[@ref8][@ref9]\] lymphoedema,\[[@ref10]\] chronic inflammatory syndromes,\[[@ref11]\] pneumonitis,\[[@ref12]\] embolisms,\[[@ref13]\] multi-organ failure and even death.\[[@ref14][@ref15]\] Typically, the onset of these complications is unpredictable and undetected until several years after the injections.\[[@ref8][@ref9]\] Siliconoma is a growing problem due to the expanding development of cosmetic medicine and it should not be underestimated.

Siliconoma may affect any part of the body since silicone oil is injected to correct contour deformities. Naturally, the face represents the most affected area and management of siliconoma in aesthetic-sensitive areas still represents a challenge both from a medical and surgical point of view, often requiring minimally invasive approaches that do not offer a real recovery, but with more or less temporary resolutions.\[[@ref16][@ref17]\] The surgical approach in other parts of the body can offer more feasible results provided that the amount of oil injected is somehow limited in quantity or circumscribed by an autologous inflammatory response, thus making it possible to set on a well contour defined lesion.\[[@ref18]\] Herein, we describe a two-stage surgical approach to treat well-circumscribed siliconoma of the lower limbs with full recovery.

PATIENTS AND METHODS {#sec1-2}
====================

Between January 2004 and January 2011, a total of 12 consecutive, nonrandomised female patients underwent surgical management of siliconoma of the lower limbs. The mean age was 41 years, ranging from 22 to 61 years, and no patients had comorbidities. Eight siliconomas were located on the leg, and four were on the thigh. All patients underwent silicone oil injections to correct contour deformities: nine patients (75%) to correct lipodystrophy resulting from repeated corticosteroid injection to improve hypertrophic scars, and three patients (25%) to improve lower limb profile following traumatic lipodystrophy.

All patients reported recurrent local infections dating from at least 1 month after their treatment (mean 2 months; ranging from 1 to 4 months), which obliged them to assume pharmacological therapy consisting of antibiotics and corticosteroids until a complete remission of their symptoms. Eight patients (66.6%) complained of fatigue and malaise during the acute phase of infection. Three of them (25%) underwent previous liposuction of the siliconoma with only partial recovery. The mean area of siliconoma was 35 cm^2^, ranging from 25 to 60 cm^2^. Written, informed consent to these procedures was always obtained. The mean follow-up was 67 months, ranging from 96 to 48 months. In all cases, it was not possible to identify the origin of the silicone injected (medical or industrial), and ten patients reported they did not know what kind of filler they were injected with; only two patients were specifically informed that they were to undergo silicone injection.

Surgical technique {#sec2-1}
------------------

Ultrasonography of soft tissue and locoregional lymph nodes was performed to achieve a 'staging' of the siliconoma, with a particular interest to assess the silicone oil over the muscular fascia and negative lymph node involvement. Echo colour Doppler was done to confirm a healthy venous system despite recurrent inflammation. Under local anaesthesia (xylocaine 1% with epinephrine solution 1:200,000), an incision was made over previously treated scars where possible, or along the Langer lines, and soft tissue saturated with oil was resected with a 5 mm healthy tissue radius confirmed by intraoperative ultrasounds \[[Figure 1](#F1){ref-type="fig"}\]. Resection included soft tissue from the subdermal plane to the muscular fascia \[Figures [2](#F2){ref-type="fig"} and [3](#F3){ref-type="fig"}\]. While on the legs, surgical resection was performed including the Scarpa fascia as well, on the thigh, the resection was performed in a suprafascial plane. The reason for this is that soft tissue is thicker on the thigh when compared to the leg and so consequently resulted in the full-thickness involvement of silicone oil on the leg, while only partially on the thigh. Healthy tissue was assessed through the frozen section. After carefully observing haemostasis, a double layer of dermal regeneration template (Integra^®^, Life Sciences Corp., New Jersey, USA) was applied and left on for 3 weeks to promote granulation and to allow a benefit in terms of thickness, which helped to achieve a satisfactory reconstruction \[[Figure 4](#F4){ref-type="fig"}\]. Antibiotics and low-weight heparin were administered during this period. The patients' healing processes were medically monitored twice a week. When the silicone layer of the dermal regenerative template was removed, the direct closure was performed \[[Figure 5](#F5){ref-type="fig"}\].

![Preoperative of a large siliconoma (10.5 cm × 4 cm) of the right lower leg of a 43-year-old female patient. Note, this patient underwent corticosteroid injections of a hypertrophic scar which resulted in soft-tissue atrophy corrected with illegal silicone oil injection](IJPS-49-384-g001){#F1}

![Intraoperative excision of the oil-infested soft tissue with a 0.5 cm of healthy margins till the deep fascia](IJPS-49-384-g002){#F2}

![Oil-infested tissue resected. Note the fibrous aspect of the subcutaneous with the absence of the fascia Scarpa](IJPS-49-384-g003){#F3}

![Defect reconstruction using a double layer of dermal regeneration template](IJPS-49-384-g004){#F4}

![Outcome of reconstruction 4 years postoperatively](IJPS-49-384-g005){#F5}

A flowchart to treat siliconoma of the lower limb is available in [Figure 6](#F6){ref-type="fig"}.

![Flowchart to treat siliconoma of the lower limb](IJPS-49-384-g006){#F6}

RESULTS {#sec1-3}
=======

Healing was uneventful in all cases, and patients were able to walk starting from the day after surgery. Direct closure of the defect was performed from 21 to 28 days (mean, 23 days) following siliconoma resection. Three patients (25%) suffering hypertrophic scarring underwent further injection of corticosteroids following structural fat grafting (once a month for 3 months) to improve scar quality. Two patients (16.6%) required a further session of structural fat grafting to improve their thigh\'s profile. Each patient underwent lipoinjection of 10 cc of purified fat. The pinch test was performed at 6 and 12 months and showed good pliability. All patients were satisfied with their cosmetic results and their indispositions requiring medical therapy disappeared.

DISCUSSION {#sec1-4}
==========

In Italy, the use of silicone has been forbidden since 1994 as published in the Official Gazette of 29/08/94, n. 201; Ministerial Decree of 12/08/94.\[[@ref9][@ref17][@ref18]\] However, the improper use of liquid silicone is still observed in Europe, and legal injections continued to be used extensively in Japan and Asia.

The management of silicon oil injections is still in high demand, especially for aesthetically sensitive areas.\[[@ref1][@ref2][@ref3][@ref4][@ref5][@ref6][@ref7][@ref8][@ref9]\] Many patients suffer the sequelae of illegal injections with serious repercussions on their daily activities and general health.\[[@ref13][@ref14]\] These injections can also be life-threatening, and a surgical approach that is decisive and safe must be considered in selected patients.\[[@ref14]\] Several complications, such as granuloma,\[[@ref2][@ref3]\] skin ulcers,\[[@ref8][@ref9]\] migration even to the distance,\[[@ref5]\] pneumonitis, embolism,\[[@ref12]\] and multi-system organ failure\[[@ref15]\] have already been mentioned. The onset of complications varies from 2 to 7 years after the injections and for this reason, correct diagnosis of the causes of these complications can be challenging.\[[@ref9]\] Moreover, most people who undergo such injections both underestimate the potential risk or ignore how they are victims of illegal injections.\[[@ref17]\] Most of the complicated cases derive from cosmetic buttock augmentation and are linked to the quantity of silicone injected.

Several surgical approaches have been described, from standard liposuction\[[@ref18]\] and ultrasound-assisted liposuction,\[[@ref19][@ref20]\] combined liposuction and lipofilling,\[[@ref21]\] to dermolipectomy\[[@ref22]\] and reconstruction of the whole anatomical area through tissue expansion\[[@ref23]\] or pedicle flaps.\[[@ref24]\]. Liposuction, although minimally invasive, does not guarantee a complete removal of all the injected oil, which can migrate, both intraoperatively or later posing high risk for patients.\[[@ref19][@ref20]\] Unsuccessful surgery can lead to long-term complications and scarring.\[[@ref22][@ref23][@ref24][@ref25][@ref26][@ref27]\] Thus, open surgery remains the gold standard to achieve complete eradication of the infested tissue, and a subsequent reconstruction of the defect is mandatory. To this regard, Integra^®^ (Life Sciences Corp., New Jersey, USA) is perhaps the most used and best-established artificial dermal template and it is approved for use in full/split-thickness soft-tissue defects. This device consists of a matrix of purified collagen obtained from bovine tendons cross-linked with glycosaminoglycan from shark cartilage. Integra is supplied with a removable silicone layer that functions as a temporary and protective epidermis.\[[@ref28][@ref29][@ref30][@ref31]\]

The described technique has the advantage of being safe and consistent, guarantying a complete excision of the oil-infested area and immediate reconstruction of the defect. This procedure achieved very satisfying results when used on the lower limbs, and the indication could be extended to other areas of the body with similar soft tissue thickness, such as the upper limb. The main advantage lies in the preservation of the skin because the excision is limited from the subdermal plane down to the muscular fascia. Above all, all the infiltrated tissues are removed. Without complete silicone removal, there is a risk of further infection and latent syndrome embolisation.\[[@ref26]\] Limitations include the necessity to perform two operations with a recovery of at least 3 weeks between the procedures although, at least in the present study, this did not interfere with patients' satisfaction. Finally, body mass index and dimension of siliconoma (i.e., buttocks or breasts) are further limitations to tumour-like excision of siliconoma: the first could necessitate re-defining lipomodelling procedures to achieve the desired thickness; the second could limit the applicability of the present technique to the advantage of other described techniques.\[[@ref19][@ref20][@ref22][@ref23][@ref24][@ref25][@ref26][@ref27]\] Finally, if examination of the margins of the operative specimen is doubtful, a careful follow-up should be made, and a secondary stage may be necessary to remove the remaining infiltrating tissues. The main challenge with these difficult cases is the successful extirpation all the infiltrated tissues.

CONCLUSION {#sec1-5}
==========

This 'tumour-like' approach to well-defined siliconomas proves to be a valuable tool to completely solve the symptoms and risks connected to silicon oil removal. Although this approach has not been indicated yet, it can be considered decisive to solve chronic inflammation even if it requires two steps and a 3-week healing period to promote granulation. The surgical approach to siliconoma remains the most effective and reliable treatment protocol, and this technique is an excellent tool in plastic and reconstructive armamentarium.
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